This paper presents a work that supports the visually impaired to be able to use the PSU Braille computer more easily. As the PSU Braille computer uses Linux as an operating system which can be unfamiliar to many users, this work focuses on the text-based user interface and front-end operation especially designed for the visually impaired and to support Braille devices including Braille printers, keyboards and displays. Along with the hardware development of the PSU Braille computer, the group has also developed translation software with Thai and English processing capability. The work in this paper also includes the integration of all translation programs, i.e. English, Thai, Math, Chemistry to Braille and vice versa, using the Extensive Markup Language (XML) and Braille Computer Code. In addition, the XML technology has also been applied extensively for classifying and collecting documents in the system.
INTRODUCTION
There are a few Thai Braille translation programs. However, they run on the Microsoft operating software and the types of documents they support are limited. For example, some supports only Braille grade 1 or only Thai or English. They usually don't cover all Braille, grade 1 and 2, or rather support only one language while nowadays documents combine more than one language. Not many of the translation programs support nongeneral documents such as text that includes mathematic and scientific equations or music notation. As they were developed on the Microsoft Windows by sighted people, they usually have a Graphics User Interface that relies on a screen reader to inform the visually impaired people how to navigate in the program.
The PSU Braille computer project is to develop a prototype for low-cost Braille computer notebooks with Thai and English processing capability. The work deals with both hardware and software for the visually impaired (Figure 1 ). In terms of software, we focus on using and creating open source programs.
This work is developed for facilitating the visually impaired and sighted people to easily use integrated Braille translation documents that can be composed of Thai and English Braille text and mathematical and scientific Braille text to a web-based standard formats including Mathematical Markup Language (MathML) and Chemistry Markup Language (CML). This work also includes designed XML formats that support document integration, translation, correction and word segmentation. This work aims to support Braille input and output on the PSU Braille computer 
Background 2.1 PSU Braille Computer
The PSU Braille computer [7] supports Braille input and output or Braille keyboard and display as well as general input and output devices such as computer keyboard and monitor, and USB peripherals. Currently, it supports a Braille display with 32 Braille cells and a 4 rows x 20 characters Liquid Crystal Display (LCD), and 9-key Braille keyboard (8 keys and a space bar). It also supports Thai and English processing.
NFBTRANS Program
The NFBTRANS [12] program is an open source written in C that is developed by the National Federation of the Blind (NFB) in the United States. It can run on both Linux and Microsoft Windows operating systems. It can translate English to Braille and Braille to English in both grades (1 and 2). In addition, it supports Braille text printing on embossers. The program is used in this work for English and Braille translation capability.
Extensive Markup Language (XML)
Extensive Markup Language or XML [13] is a language for supporting and displaying web-based documents that can document formatted text. It has structures to specify various types of documents following the W3C formats. It also has rooms for extensible formats.
PSU Thai Braille Translator
The PSU Thai Braille translator [10] [11] which is written in C and runs on a Linux operating system has been developed by the 
PSU Braille Math Translator
The PSU Braille Math Translator [5] [6] is developed for translating mathematical symbols, numbers, variables and equations in forms of MathML which is a standard web format for displaying mathematical documents for sighted people into Braille math text for visually impaired people and vice versa. Currently, it supports up to the high school level of mathematics.
PSU Scientific Braille Translator
The PSU Scientific Braille Translator [3] is developed for translating Braille scientific equations and formula into standard web format documents and vice versa. In addition, it supports the CML that includes displaying molecule structures and chemical equations. 
SWATH Program

Data Structure for Controlling Terminal: System V
System V is a Unix system for controlling terminals. It has a data structure for freely controlling behaviors of the terminal, for example creating or editing time, signaling or display using some functions to assign variables of the data structure termios in file "termios.h."
The functions that control terminals are categorized into the following groups:
• Output modes
Control codes for controlling the terminal The data structure for controlling the System V terminal is applied for controlling the terminal to be able to support keys pressed on the PSU Braille computer. In the system, we design to use only one character to activate the function and makes the character invisible on screen (for the sighted people).
GNU Nano
GNU Nano [1] is a small and friendly text editor. It is used in this work because it is an open source so that we can add features like Braille translation. Nano is a clone of the Pico text editor covered under the GNU General Public License. Besides basic emulation, Nano also has the following other features:
• GNU autoconf support.
• Goto line and replace functions (without needing command-line flags).
• Interactive replace function and spell checker.
• Auto-indent support.
• Slang curses-wrapper support.
• Variable displayed tab width.
• Regular expression search and replace.
• Toggles for command-line flags from within the editor.
XML Parser
The XML Parser [2] used in this work is developed by Dr. Ir. Frank Vanden Berghen. It is small, simple, cross-platform, free and fast.
Parsing steps: The XML parser loads a full XML file into memory. Then, it parses the file and generates a tree structure representing the XML file. After that, the tree can easily be explored to get the data. The tree can also be modified using "add" and "delete" functions. A formatted XML string can then be generated from a subtree. Memory management is totally transparent through the use of smart pointers. The program development can be divided into 3 parts:
• User Interface • XML formatting, translation and export file • Editor
User Interface
As this work aims to support the application interface for the PSU Braille Computer which uses the Linux OS and text only (for the visually impaired people), the applications in this work therefore need to be based on Linux OS and text mode. The user can select activities through the menu as shown in the activity diagram in Figure 3 . 
Document Formatting and Braille Translation
This part of the program deals with formatting documents from Braille text to the XML format. The Thai word segmentation is used in this case. After translating the Braille document, we also need to prepare a format for printing on a printer using word segmentation, both English and Thai. The Thai segmentation can be divided in 2 cases: grade 1 and grade 2.
Figure 4. Overview of the Braille Translation
A Braille translation engine is called as a child process for more efficiency. The child process that runs a translation engine contacts a key process that separates texts with the XML parser and distribute them to related translation engine. The translated texts will then be assembled back through a Unix pipe.
Finally, the translated document will be formatted for printing on an embosser or displayed on a Braille display. The design is shown in the class diagram ( Figure 5 ).
Class InsertTag
Class InsertTag is used for translating a text file to an XML file. Figure 6 shows the sequence diagram of the class. The documents that have been identified by XML tags can be also displayed on a web browser by applying Extensible Style Sheet Language (XSL) [14] as shown in Figure 9 . 
Class ParseTag
Class ParseTag helps in translating an XML file which contains text for sighted people to Braille Computer Code for visually impaired people or vice versa. The class's sequence diagram can be shown in Figure 10 .
Figure 10. Sequence diagram of Class ParseTag
First, the constructor of Class ParseTag creates a pipe for process intercommunication and then calls Function ParseTag for adding the XML header to the output file. It also creates a child process for calling a related translation engine using Function xmlProcess and Function callTranslation. The translation engine gets extracted texts for translation from the XMLParser. Function convertCharacter helps in translating special charater, i.e., '&', '<', '>', to an XML format. These steps are repeated until the end of the input file.
Class Export
Class Export is for extracting Braille Computer Code from an XML file that contains Braille Computer Code text. The sequence diagram of the class is shown in Figure 11 .
Figure 11. Sequence diagram of Class Export
First, the constructor of Class Export collects arguments that includes the names of the input and output files, the number of cells, the number of lines the page number requirement which will be put in the header, and the header name. It then calls Function openFile to open the input and output files. If a header is needed, Function insertHeader will be called every time a new page is started. Then, Function XMLParser will be used for parsing text and passing it to Function parseCell for checking the number of cells before writing the text into the output file. Function newLine will be called if there is a line feed.
In case of the reverse translation, the steps will be the same excluding Function insertHeader and Function checkCell.
Mode of Translation
The functions of the program is divided into 5 modes for ease of use as shown in Table 1 . 
Editor
The editor in this work is GNU Nano because it is a text-based editor and it provides short cut keys for faster use. As an open source, the editor can be modified to call translation engines. In this case, we use the short cut key Ctrl+'t' to enable translation ( Figure 12 ). 
Input Formats and Translation Engines
This section describes the formats of input documents and translation programs provided in this work.
Documents for Translation
The input documents that can be translated with the translation engines must conform to the formats in Table 2 . As MathML and CML documents are written in English, the program may confuse them with normal English documents. Therefore, the tags for MathML and CML in Table 2 will help the program to distinguish which translation engine the document is related to. If MathML or CML documents do not conform to the formats in Table 2 , they will be treated as normal English documents. Figure 13 shows an example of a MathML file and Figure 14 shows the result of the translation in a Braille file. 
Translation Engines Provided
There are 4 translation engines provided. The software can currently translate documents in Thai and English and documents with symbols and equations or structures in Mathematics and Chemistry as listed in Table 3 . 
CONCLUSION
This work focuses on integrating all Braille translation programs, modifying the interface to suit the visually impaired, and also designing a common format that helps with documenting and translating. It as well supports the display on PSU Braille computer.
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